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:twmmt.ir^if)vu-y^m.immm (pqqgdh) \t^)vu-7.\zMvx-m 

p Q Q G D H ?^-?-(3D^® icH^'fb bfei^mmM^ffl ViT^7';i.n — X ^ r -fe-r 
TSi/t&tC^. PQQGDH ©m-fbSTC 4''L^7? 2b S P Q Q e» «@ 

M©i^;vri--xir>*tJ---{c:cfet:t'&PQQGDH(^)iffi;&^*$im$nxVi:/bo Ji<^)Pra 
M^^^t-SfeJ!e)tc. PQQGDH?£m^^^MeMti:%>l::«@±tc@^YbT 
§;^^5&^ii^$nTVi§ (WOO 2/0 7 3 1 8 1) o b5&^U. 

2^^?gtCilBf S5fefTfi^^l53tit1f#t bT«OT®t)®J&^^S : J. Okuda, J. 
Wakai, N. Yuhashi.K. Sode, Biosensors & Bioelectronlcs 18 (2003) 699-704 ; J. 
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Okuda, J. Wakai.K Sode, Anal. Lett 35 (2002) 1465-1478 

2^^0J«. tfnn^^y u>4^/>4^;i/:3—xJKi7K^i^^ (pqqgdh) ti^ 

h^u-At(om^m^M^m^'r^o m^v<\^^ pqqgdh«. 

Acinetobacter calcoaceticus S^j^CDTKJ^ttP QQ GDHTi&So 

^MT^%(DX^^. (i^lZttf^V<\t. e^h^n— Comamonas 
15 testosteroni (D^y ^^WiBWx.^ ^-Jl'v'ii Fd^:^— > 
\Z^m'f'^h<DX$>^o 
^rcB^V<l,t. :^^m(Dm^W&MU> OTO (a) (b) : 

(a) B3^j#^ 2 jcffi«$nsT 5 /msa» e.7^j:§Sa« ; 

(b) T^ymSB^J (a) {c:*5ViTl'fob<«-€-ni2^±®T5ymBB»«^^. 



wo 2005/030807 



3 



PCT/JP2004/014575 



PQQGDH^d^. llM'&tt^^i>4^^i4^^J&*2&§J^^3«'^^e»nTVi§o 
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Acinetobacter calcoaceticus (^V^ < •z>i)-^<DWtZ^\/^X^<D^^ti^^^^tlX^ 
V (Biosci. Biotech. Biochem. (1995), 59(8), 1548-1555) > ^CD^BitfS?:^^^ 
D— - >^'Snr 5 ymM^\'^^^M^i)^\Z-^nx\^^^ (MoI. Gen. Genet. (1989), 
5 217:430-436) o :$imm\Z^^^XU. ZLtl^Olf^TtKOP QQGBUhm^^^^^ 

10 mm^^^i^Tcm^. mmom^^^'^MmizMr^mm^^^^vv^^iz 

5&t§^e>5&^{::$nTVi'5 (M;^^^, #11 2000-350588> #18 2001-197888. #^ 
2000-312588 ^#fll) c 2f5:^HJ©il!'&iieMfC:feViT«. :in^(D^^-^tirc 

15 t)i% m^m^iz^J^m.ib^—^;&^\^^\tm^^ ^mm-^^^^^-^^^"^^-^^ 
—A c m<o§r< <Dmm(o-^ v u—j^-mmn'^'^tix^ d . cms ovi-rn*> 

^^^mz^^^xmi-^^Z-t-ifiX^^o MtbXt*. E. coIiB|5|c (Eur. J. Biochem. 
202 (2), 309-313(1991)) . E. coliK|5|$ (Tower.M.K., Biochem. Biophys. Acta. 
20 1143,109-111(1993)) Acinetobacter calcoaceticus, Klebsiella pneumoniae, S. 
typhi. S. typhinulium. K. pneumomiae. Y. pestis. P. multocida, S. 
pheumoniae#<^«ffliltcS5[5f§v'hi^a-Ab 5 6 2d^#tfC>tl'5o ^fe, Z. 

ge^^4'tCPQQW^lc:^i^^^i^'&bTVi'g>>^ bi57 p-A 
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W iZtS" ^V<\t. Comamonastes testosteroni (D^y^AX.^ y —JX^f fc H n 
5 '^^-if (QHEDH) ©->hil7n-Ac H^-r>SfflVi^C:i:j^>^T?#§o WaS. 
QHEDH©3D WBifim & 75> $ tlk. (J. Biol. Chem., 277, 2002, 3727- 
3732) o QHEDH«2"::p<DM75;'&H;^^>*^e>^^$tiSo SiHp^-TM* 
VQQ^^mm. H ^-r >Ta5 O . p qq gdh .tm^Kf ^ s fe^^fS© is :/n^^ 

m7t;«)^^^^!fe$n^o c7^i^M*^jC'&s-r^^2 H><-rMi->h^p-Ac fp^ 

QHEDH iccfe ViTJt. mi\M7t^>br^^^ P Q QjO^ e>m^^^#:T^ § h 

U >;jt7-|f|5^<i:t^, S!!}'&®aK4'TPQQGDHtv'hiJ7n-A.h?&iSgM-r§ 
20 gP^Ta^-So U>*-g|5^«. PQQGDH<h5^h^j7D-A.i:^. GDH?g'l4/J>^^ 

M(Drs.ymmm^m\f^^^ti)^x^^o PQQGDH^fe^e^h^n 

25 {cfi5fet"^iE^JTa5-^TfeJ;Vio 



:$imm(Dm^mmm\t. p qqgdh^3- H-r^jte^SB^Jis^ HiJ' c-a 
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5 ViSc Adnetobacter calcoacetlcus fi5f5(D^^©7K^ttP QQ GDH^n— Hl" 
§itfe^(^BS^J«. Mol.Gen.Genet.(1989),217:430-436 fcPa^^nT^feD^ 
Comamonastes testosteroni O^/^AXi^^y— ;i/5=^t Fn^r*:^ — -tf (QHED 
H) ^n— Ft"§Jt{g^©ia^J«^ J. Biol. Chem., 277, 2002, 3727-3732 Jdli^ 



25 

(D^mmma%^m^mzimi't^n^^^>-^-t.\^x^<m^^^nx\^^o 
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10 ^:/Dy^>^TSo 

f^ffli^ mmnm) . ce^^) , ^^xmwm (Ag/Agci^) o3« 

f^ffl@i:>t?f!®t5&>e>«^$n^2«:^^T?t>i;Vio 'fe>+h— 

J^D^-^^lit^^Atl-StSM'fe:;!/, Y^mm\zn)£.^^1Si\-T ^MM. nMWc. IB^fh 

25 Mfi^^i^^l-^^^Tcfc<^e)nT*3 0> Biosensors -Fundamental and 

Applications-Anthony P. F. Turner, Isao Karube and Geroge S. Wilson, Oxford 
University Press 1987 (dfSii^tlTVi^o 

2^^^o 1 •o<DU^v\t^yu—mrty-^—<r>yu'--'\z.)\^j^(DWm^mQ\z^ 

To '7u-'\L)vi\z\m^omm^^>':f)vt:mTtci^<om,m'^unioM 
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ffl □ 2 2 e> fflT+f-v-/;!^ H w >\zmt>^n^o yu-'±)v 1 \zui^mm 1 0 , 

Mill 2, :i5^xsmmmi 4ii)mm-^nx:^^. HFmmi 0 ti^x^^BM(Dmm 



«J:75:^ffil^T^^ S:$:#Mm2 003-34009 2-^(DlliaS*3J;OT®lC 

25 

PQQGDHCDajtjte^ (#±3 H>^^S75:Vi) *3J:tJ?QHEDH®«^ 
n-?^n A. calcoaceticus LMD79.41 . ^^JS C. testosteroni ATCC1 5667 A 
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gdhB ; -tyx 

5'-GGCCATGGATAAACATTTATTGGCTAAAATTGCTTTAT-3' (I3^J#^ 3 ) 

5 5'-GGGGGAGCTCCTTAGCCTTATAGGTGAAC-3' (@B^J#^4) 
qhedhcytc H;^-r> ; •fe>X 

5'-GGGGGAGCTCGGCAAGGCCAGGATGCCGGA-3' (fia^J#^ 5 ) 

5'-GGGGAAGCTTTCAGGGCTTGGGGCGGATGG-3' (iB^J## 6 ) 
10 ^tlBOPCRM^^^M^^^—vT r c 9 9A (Amersham Biosciences, 
Sweden) C!)'T;i/9^i^n— - >if1t-r hic:#AbT. ^^^i^iJ'-p GB ETS 

HEDH©->h^7p-Ac Hp^-r>'*^il^$nfeil!!!'&jt^^S:^^b^ (132) o 

^(DmMiffl'^-mT^^r^^. Km:^n^— tJ'CD^JIHTfci^ d-A c (om^z 
20 c c mate^^ ^ :/^XaFpEC86 (Professor Unda Toeny- 

Meyer, ETH Switzerland J: D Bi#) V:»T. c c m:fymm\Z^^^n^ ^ 5 

pGBET<&pEC8 6 tii%\ZE. col i DH5 a^mmm^Vfco SH-^ 

25 ^Mb. ^K^'>^^7P-Ac5&tigiJ^F»^ITi^^$nw§^^:5&t^I^$n;^„ 

JRbT. 1 OmMU>^:^U'^AM®?^ (pH7. 0) tC^il^UTto Z.n^y 
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U>^':fU7.-VmMV (1 1 OMPa) . (1 6 0. 5 0 OXg, 

1. 5h, 4*c) ±m^iomM^j>mij'j^2^mmm (ph?. o) -vm. 

ly^R e s o u r c e S:fy'^:t>^^:^'7M^ (Amersham Biosciences) \zM.W 
5 U 5-15 0mM N a C 1 / 1 OmMU >M:^ U ':7A^«M (pH 7 . 0) 

3lt^#S«SDS-PAGETJ^6 5 kD a 1 2^©;t> H^^i^b, Jin«l!il 

10 MMiH-B-SSKCDUV/V i s h;Hl, iS*4 1 1 nm<Dm<tMi^h^ 

ife-B-SaM^^MTC^nT. jItcMv' h ^ D-A c 416nm, 522 

e»M7cM(::^fbb:^o dcoj^mj*. illi'&Me!^*^GDH«tt^#bT:fet9, j^^o. 

^m«14CD^^«l OmM MOPS-NaOHM«l^ (pH7. 0) ^\Z:^ 
V>XO. 0 6mMDC I P:fej:r)f0. 6mMPMS ^ffll^iTfi'ofeo l^m\Zl 
25 //mo 1 (DiJ^;l/3-X^m'fb-r S^mcD?gtt^ 1 h hMmvrco ^ 1 fCJit 
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Km(mM) 


Vmax(U/mg) 


Vmax/Km 




23 


3057 


133 


-^M — X 


15 


1721 


114 




19 


1584 


82 



5 7>^cMT^Km{it*5J:t)^SK#^'It«^ m^M (Biocatal. Biotransform. 

20, (2002), 405-412) CO'b<D t ^5^^^1W|DTabo^o 

2^^0jCDill'&SeM2 sou (j^lOOjLtg) .ab-SVHil^ttM^PQQGDH 

10 3 5 0U^. ^^>;/$/-:^7-#>m@±{c^;i/^;i/T;i/5^t:F^m(c$e.Tc:^ 

TH^bfeo ImMCaC 1 2§-^tr2 OmMMOPSMffi^ (pH7. 0) \Z 
mg^^Sb. ft^S^^^^tbTl OmMCD:7xU>-T>'fb:^U';7A^fflViT> W 
JpmjE+4 0 0mV (vsAg/AgCI)lCTiJf;i/3— XtC^-r^i^^^zai^t-:^, ^ 
m^Sr^SJC^fo TQH-GDHJ t»^»JWMbfeM'&MeK^. 

15 TGB WTJ t^l^^MPPQGDH^^-r. 

25 
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hOQH-GDH^^WT'SB OmMMOPSM®?^ (pH7. 0) ^^'-:^> 
5 ^—7.h (0. 5 s^'yyr^ hB^^ 0. 3mimi^n^y^>, BASInc. 
West Lafayette, USA) iziih\zU-^U mi^i^VTcio MmtVX^t. W^M 
PQQGDH^:^^;VODc y t b 5 6 2 *;^«c y t b 5 6 2 tmMM<DBSA 

(E^Smm, BASInc.) » ■ggffif ^*-Z?2 Om 

10 MMOPSi^»:?^ (pH7. 0) Pt'l:4'CT##b:feo ii^^i^ ImMCaCl 
2^-^tr2 OmMMOPSi^®?^ (pH7. 0) SX^Xn-ofzo + 3 0 0 

mVvs. Ag/Agc 1 ©mjESWinbT. X(DmjPiC#-5«SSM<^ 

mjJitJcBb;^ (134) . m^. ^mtif)l:2—:;^<Dmi}n^^'to MMX^ 

i>i?^liPQQGDHic y t b 5 Q-2^rc\tB S A^mM'itVrzmUXJii. « 

y:h—^^^^r^ (0 5) o 04'. rQH-GDHj tttUHMTf^SSbT^SH-a- 

MSR^. FGBwtJ «MM'r^S^^MPQQGDH<£^To fi^^tlfeS 

25 XMtcitMbTV^fco ■^^\z. nM)^^^\^UMWiZ^m\^X\^fco 

-fe^it— CD^SJ^Q. 6 5 AiAM-^cm-2T25-o:feo 
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— fe;i/iic:«22^(7)f^ffl!^i 0. Mmi2. ^^zmmmi 4i)mM-^nx^r). 

^^yi^^xi^yh m^^-T) iz^rfj^mm\z—M(Dn&-fy^mw^nx\^^^o 

10 WmVtd^. ^mU(0^m\zM^\^t^o :7D-ir;HCl^lmMCaCl2S^tJ 

1 0 0 mM u >^t! u ^hmmwL ( p H 7 . 0 ) ^mMmzm^vfco ^ups 

JE«+3 0 0mVvs. Ag/AgCK SlEj^^O. bmlX^tVfCo Mmm 

m\z4 5 omsymi^^ts^)vn-xmm^-'^(Du^itxmn'r^^t\iz^ 
15 mizmt-^"^. m^nM^m^vtco m^^mnz^To m^-^n^^o\z. ^ 
Xs 'rf3it>%mr?^mi^(^miQf3iV\z. ^)v:n—7.m^^mmm\zmmx^^z. 
}k\z. :i(Dmm^)\^::i-7^mm'^7^y^2>.(D&m^mM^\z^^^xmii^r^o i 

^(D^'^fsii^mt. :$im^mmti^> 7&^^m'^tix\^^^mmmmmjsm^mi^:^ 
25 T-j^izmm hrcim^iz-t^f3i^m^^^'r^^t^^'rh<Dx$>^o 

\t. ^amm^M^'r^]^^^'^^Mm(oif)va—x±.>Dr—t\^xmmx$>^o 
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1. \dun^y ^j>^y >^)vn-7.m.7mmm (pqqgdh) ti^h^u 

5 2 . MB P Q Q G D Hi)^ Acinetobacter calcoaceticus fiJfeO^K^ft P Q Q G D 

10 m^m 1-3 ©viTn>?>^tciamoi!ii'&MeKo 

15 7. MSB~>hiJ7n— Comamonastestosteroni (^^y^^SSKx^J^y 
— ;Vxh H u^i — -iiizm^T^. 1-6 (D\^>Tnif)-^\ztm.<DWi^W:BMo 

8. (a) ^r:i\-^ (b) : 

(b) r^/mm (a) iz^\^>xi%v<\t.^ny^±(DT^/mMmf>'^^^> 

9 . 1-8 (D\^^irm^izmm(Dm^^Bn^:n- n-r^jt^^o 
25 11. m^m 9 tctBrn^ite^^^t^j^M^i^^^o 

1 3 . m^m 1-8 m^'rni)-^\zBm<Dm'^mmm-fy^mm-^nx\^^^mmmmo 
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MNKHLLAKIALLSAVQLVTLSAFADVPLTPSQFAKAKSENFDKKVILSNL 
NKPHALLWGPDNQIWLTERATGKILRVNPESGSVKTVFQVPEIVNDADGQ 
NGLLGFAFHPDFKNNPYIYISGTFKNPKSTDKELPNQTIIRRYTYNKSTD 
TLEKPVDLLAGLPSSKDHQSGRLVIGPDQKIYYTIGDQGRNQLAYLFLPN 
QAQHTPTQQELNGKDYHTYMGKVLRLNLDGSIPKDNPSFNGWSHIYTLG 
HRNPQGLAFTPNGKLLQSEQGPNSDDE INL I VKGGNYGWPNVAGYKDDSG 
YAYANYSAAANKSIKDLAQNGVKVAAGVPVTKESEWTGKNFVPPLKTLYT 
VQDTYNYNDPTCGEMT YI CWPTVAPSSAYVYKGGKKAI TGWENTLLVP SL 
KRGVIFRIKLDPTYSTTYDDAVPMFKSNNRYRDVIASPDGNVLYVLTDTA 
GNVQKDDGSVTNTLENPGSLIKFTYKA KELqkaimpefvaqrtgqllqgv 
kydp eilcveagtmlyvancvfchgvpgvdrggnlpnlgymdasylenlpnf 
vfkgpamvrgmpdftgklsgddveslkafiqgtadairpkp 



mi 
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ATGAATAAAC 


ATTTATTGGC 


TAAAATTGCT 


TTATTAAGCG 


CTGTTCAGCT 


AGTTACACTC 


TCAGCATTTG 


CTGATGTTCC 


TCTAACTCCA 


TCTCAATTTG 


CTAAAGCGAA 


ATCAGAGAAC 


TTTGACAAGA 


AAGTTATTCT 


ATCTAATCTA 


AATAAGCCGC 


ATGCTTTGTT 


ATGGGGACCA 


GATAATCAAA 


TTTGGTTAAC 


TGAGCGAGCA 


ACAGGTAAGA 


TTCTAAGAGT 


TAATCCAGAG 


TCGGGTAGTG 


TAAAAACAGT 


TTTTCAGGTA 


CCAGAGATTG 


TCAATGATGC 


TGATGGGCAG 


AATGGTTTAT 


TAGGTTTTGC 


CTTCCATCCT 


GATTTTAAAA 


ATAATCCTTA 


TATCTATATT 


TCAGGTACAT 


TTAAAAATCC 


GAAATCTACA 


GATAAAGAAT 


TACCGAACCA 


AACGATTATT 


CGTCGTTATA 


CCTATAATAA 


ATCAACAGAT 


ACGCTCGAGA 


AGCCAGTCGA 


TTTATTAGCA 


GGATTACCTT 


CATCAAAAGA 


CCATCAGTCA 


GGTCGTCTTG 


TCATTGGGCC 


AGATCAAAAG 


ATTTATTATA 


CGATTGGTGA 


CCAAGGGCGT 


AACCAGCTTG 


CTTATTTGTT 


CTTGCCAAAT 


CAAGCACAAC 


ATACGCCAAC 


TCAACAAGAA 


CTGAATGGTA 


AAGACTATCA 


CACCTATATG 


GGTAAAGTAC 


TACGCTTAAA 


TCTTGATGGA 


AGTATTCCAA 


AGGATAATCC 


AAGTTTTAAC 


GGGGTGGTTA 


GCCATATTTA 


TACACTTGGA 


CATCGTAATC 


CGCAGGGCTT 


AGCATTCACT 


CCAAATGGTA 


AATTATTGCA 


GTCTGAACAA 


GGCCCAAACT 


CTGACGATGA 


AATTAACCTC 


ATTGTCAAAG 


GTGGCAATTA 


TGGTTGGCCG 


AATGTAGCAG 


GTTATAAAGA 


TGATAGTGGC 


TATGCTTATG 


CAAATTATTC 


AGCAGCAGCC 


AATAAGTCAA 


TTAAGGATTT 


AGCTCAAAAT 


GGAGTAAAAG 


TAGCCGCAGG 


GGTCCCTGTG 


ACGAAAGAAT 


CTGAATGGAC 


TGGTAAA7UVC 


TTTGTCCCAC 


CATTAAAAAC 


TTTATATACC 


GTTCAAGATA 


CCTACAACTA 


TAACGATCCA 


ACTTGTGGAG 


AGATGACCTA 


CATTTGCTGG 


CCAACAGTTG 


CACCGTCATC 


TGCCTATGTC 


TATAAGGGCG 


GTAAAAAAGC 


AATTACTGGT 


TGGGAAAATA 


CATTATTGGT 


TCCATCTTTA 


AAACGTGGTG 


TCATTTTCCG 


TATTAAGTTA 


GATCCAACTT 


ATAGCACTAC 


TTATGATGAC 


GCTGTACCGA 


TGTTTAAGAG 


CAACAACCGT 


TATCGTGATG 


TGATTGCAAG 


TCCAGATGGG 


AATGTCTTAT 


ATGTATTAAC 


TGATACTGCC 


GGAAATGTCC 


AAAAAGATGA 


TGGCTCAGTA 


ACAAATACAT 


TAGAAAACCC 


AGGATCTCTC 


ATTAAGTTCA 


CCTATAAGGC 


TAAGGAGCTC 



ggcaaggcca ggatgccgga gttcgtggcc cagcgcaccg gccagttgct gcagggcgtg 
aaatacgacc cc gccaaggt cgaggccggc accatgctgt atgtggccaa ctgcgttttc 
tgtcacggcg tgcctggcgt ggaccgtggc ggaaacattc ccaatctggg ttacatggac 
gcgagctata tcgagaacct gccaaacttt gtcttcaagg gcccggccat ggtgcgcggc 
atgccggact tcacgggcaa gttgtogggc gatgacgtgg agtccctcaa ggccttcatc 
cagggcacgg cggacgccat ccggcccaag ccctga 
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SEQUENCE LISTING 

<110> Sode, Koji 

<120> Glucose Dehydrogenase 

<130> PSD-9014WO 

<150> JP 2003-340092 

<151> 2003-09-30 

<160> 6 

<170> Patentin version 3.1 
<210> 1 
<211> 1776 
<212> DNA 

<213> artiflclcQ. sequence 
<220> 

<223> DNA coding for fuglon protein 
<400> 1 



atgaataaac 


atttattggc 


taaaattgct 


ttattaagcg ctgttcagct: 


agttacactc 


60 


tcagcatttg 


ctgatgttcc 


tctaactcca 


tctcaatttg ctaaagcgaa. 


atcagagaac 


120 


tttgacaaga 


aagttattct 


atctaatcta 


aataagccgc atgctttgtl: 


atggggacca 


180 


gataatcaaa 


tttggttaac 


tgagcgagca 


acaggtaaga ttctaagagt: 


taatccagag 


240 


tcgggtagtg 


taaaaacagt 


ttttcaggta 


ccagagattg tcaatgatgc 


tgatgggcag 


300 


aatggtttat 


taggttttgc 


cttccatcct 


gattttaaaa ataatcctta. 


tatctatatt 


360 


tcaggtacat 


ttaaaaatcc 


gaaatctaca 


gataaagaat taccgaacca. 


aacgattatt 


420 


cgtcgttata 


cctataataa 


atcaacagat 


acgctcgaga agccagtcga. 


tttattagca 


480 


ggattacctt 


catcaciaaga 


ccatcagtca 


ggtcgtcttg tcattgggcc 


agatcaaaag 


540 


atttattata 


cgattggtga 


ccaagggcgt 


aaccagcttg cttatttgt-t 


cttgccaaat 


600 


caagcacaac 


atacgccaac 


tcaacaagaa 


ctgaatggta aagactatca 


cacctatatg 


660 


ggtaaagtac 


tacgcttaaa 


tcttgatgga 


agtattccaa aggataatcc 


aagttttaac 


720 


ggggtggtta 


gccatattta 


tacacttgga 


catcgtaatc cgcagggctt: 


agcattcact 


780 


ccaaatggta 


aattattgca 


gtctgaacaa 


ggcccaaact ctgacgatget 


aattaacctc 


840 


attcffccaaag 


gtggcaatta 


tggttggccg 


aatgtagcag gttataaaga 


tgatagtggc 


900 


tatgcttatg 


caaattattc 


agcagcagcc 


aataagtcaa ttaaggattt 


agctcaaaat 


960 


ggagtaaaag 


tagccgcagg 


ggtccctgtg 


acgaaagaat ctgaatggao 


tggtaaaaac 


1020 


tttgtcccac 


cattaaaaac 


tttatatacc 


gttcaagata cctacaacta 


taacgatcca 


1080 


acttgtggag 


agatgaccta 


catttgctgg 


ccaacagttg caccgtcatc 


tgcctatgtc 


1140 


tataagggcg 


gtaaaaaagc 


aattactggt 


tgggaaaata cattattggt 


tccatcttta 


1200 


aaacgtggtg 


tcattttcog 


tattaagtta 


gatccaactt atagcactac 


ttatgatgac 


1260 
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gotgtaccga tgtttaagag caacaaccgt tatcgtgatg tgattgcaag tccagatggg 1320 
aatgtcttat atgtattaac tgataotgcc ggaaatgtcc aaaaagatga tggotcagta 1380 
acaaatacat tagaaaaccc aggatdtctc attaagttoa cctataaggc taaggagctc 1440 
ggcaaggcca ggatgccgga gttcgtggcc oagcgcaccg gccagttgot gcagggogtg 1500 
aaatacgaoc ocgccaaggt cgaggccggc acxsatgotgt atgtggccaa otgogttttc 1560 
tgtcacggcg tgcctggcgt ggaccgtggc ggaaacatto coaatotggg ttacatggac 1620 
gcgagctata tcgagaacct gcoaaacttt gtcttcaagg gccoggccat ggtgcgcggc 1680 
atgocggact tcaogggcaa gttgtcgggc gatgaogtgg agtccotcaa ggccttcatc 1740 
cagggcacgg cggacgccat ccggcccaag ccwtga 1.716 
<210> 2 
<211> 591 
<212> PHT 

<213> artificial sequence 
<220> 

<223> fugion protein 
<400> 2 

Met Asn Lys His Leu Leu Ala Lys lie Ala Leu Leu Ser Ala Val Gin 

15 10 15 

Leu val Thr Leu Ser Ala Phe Ala Asp Val Pro Leu TOuc Pro Ser Gin 

20 25 30 

Phe Ala Lys Ala Lys Ser Glu Asn Phe Asp Lys Lye Val lie Leu Ser 

35 40 45 

Asn Leu Asn Lys Pro His Ala Leu Leu Trp Gly Pro Asp Asn Gin Il« 

50 55 60 

Trp Leu Thr Glu Arg Ala Thr Gly Lys He Leu Arg Val Asn Pro Glu 
65 70 75 80 

Ser Gly Ser Val Lys Thr Val Phe Gin Val Pro Glu He Val Asn Asp 

85 90 95 

Ala Asp Gly Gin Asn Gly Leu Leu Gly Phe Ala Phe His Pro Asp Phe 

100 105 110 

Lys Asn Asn Pro Tyc He Tyr He Ser Gly Thr Phe Lys Asn Pro Lys 

115 120 125 

Ser Thr Asp Lys Glu Leu Pro Asn Gin Thr He Xle Arg Arg Tyr Thr 

130 135 140 

Tyr Asn Lys Ser Thr Asp Thr Leu Glu Lys Pro Val Asp Leu Leu Ala 
145 150 155 160 
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Gly Leu pro Ser Ser Lys Asp His Gin Sex- Gly Arg Leu Val lie Gly 

165 170 175 

Pro Asp Gin Lys lie Tyr Tyc Thr lie Gly Asp Gin 6ly Arg Asn Gin 

180 185 190 

Leu Ala Tyr Leu Phe Leu Pro Asn Gin Ala Gin His Thr Pro Mir Gin 

195 200 205 

Gin Glu Leu Asn Gly Lys Asp Tyr His Ttac Tyr Met Gly Lys Val Leu 

210 215 220 

Arg Leu Asn Leu Asp Gly Ser lie Pro Lys Asp Asn Pro Ser Phe Asn 
225 230 235 240 

Gly val Val Ser His lie Tyr Thr Leu Gly His Arg Asn Pro Gin Gly 

245 250 255 

Leu Ala Phe Thr Pro Asn Gly Lys Leu Leia Gin Ser Glu Gin Gly Pro 

260 265 270 

Asn Ser Asp Asp Glu He Asn Leu He Val. Lys Gly Gly Asn Tyr Gly 

275 280 285 

Tip Pro Asn Val Ala Gly Tyr Lys Asp Asp Ser Gly Tyr Ala Tyr Ala 

290 295 3O0 

Asn Tyr Ser Ala Ala Ala Asn Lys Ser II© Lys Asp Leu Ala Gin Asn 
305 310 315 320 

Gly Val Lys Val Ala Ala Gly Val Pro Va3. Thr Lys Glu Ser Glu Trp 

325 330 335 

Thr Gly Lys Asn Phe Val Pro Pro Leu Lys Thr Leu Tyr Ttor Val Gin 

340 345 350 

Asp Thr Tyr Asn Tyr Asn Asp Pro Thr Qys Gly Glu Mfet Thr Tyr lie 

355 360 365 

Cys Trp Pro Thr Val Ala Pro Ser Ser Ala Tyr Val Tyr Lys Gly Gly 

370 375 380 

Lys Lys Ala He Thr Gly Trp Glu Asn Thr Leu Leu Val Pro Ser Leu 
385 390 395 400 

Lys Arg Gly Val He Phe Arg He Lys Leu Asp Pro Thr Tyr Ser Thr 

405 410 415 

Thr Tyr Asp Asp Ala Val Pro Met Phe Lys Ser Asn Asn Arg Tyr Arg 

420 425 430 

Asp Val He Ala Ser Pro Asp Gly Asn Val Leu Tyr Val Leu Thr Asp 
435 440 445 
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Thr Ala Gly Asn Val Gin Lys Asp Asp Gly Ser Val Thr Asn 'Thr Leu 

450 455 460 

Glu Asn Pro Gly Ser Leu He Lys Phe Thr Tyr Lys Ala Lys Glu Leu 
465 470 475 480 

Gly Lys Ala Arg Met Pro Glu Plie Val Ala Gin Arg Thr Gly Gin Leu 

485 490 495 

Leu Gin Gly Val Lys Tyr Asp Pro Ala Lys Val Glu Ala Gly Ttor Met 

500 505 510 

Leu Tyc Val Ala Asn Cys Val Plie Cys His Gly Val Pro Gly Val Asp 

515 520 525 

Arg Gly Gly Asn He Pro Asn Leu Gly Tyr Jfet Asp Ala Ser Tyr He 

530 535 540 

Glu Asn Leu Pro Asn Phe Val Phe Lys Gly Pro Ala Met Val Arg Gly 
545 550 555 560 

Met Pro Asp Phe a!hr Gly Lys Leu Ser Gly Asp Asp Val Glu Ser Leu 

565 570 575 

Lys Ala Phe lie Gin Gly Thr Ala Asp Ala He Arg Pro Lys Pro 
580 585 590 

.<210> 3 
<211> 38 
<212> DNA 

<213> artificial sequence 
<220> 

<223> FCaR primer 
<400> 3 

ggccatggat aaacatttat tggctaaaat tgctttat 38 
<210> 4 
<211> 29 
<212> DNA 

<213> artificial sequence 
<220> 

<223> PGR primer 
<400> 4 

gggggagctc cttagcctta taggrtgaac 29 
<210> 5 
<211> 30 
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<212> DNA 

<213> artificial sequence 
<220> 

<223> BCR primer 
<400> 5 

gggggagctc ggcaag^cx^a ggatgccgga 30 
<210> 6 
<211> 30 
<212> DNA 

<213> artificial sequence 
<220> 

<223> PGR primer 
<400> 6 

ggggaagctt tcagggc-ttg ggccggatgg 30 
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